Introduction
Cancer represents 30% of the burden posed by noncommunicable diseases in the Region of the Americas of the World Health Organization (WHO), where the leading causes of death have shifted from infectious diseases to noncommunicable diseases. 1 Changes in demographic, social, economic and environmental factors, as well as life course changes -for example, changes in reproductive patterns -have contributed greatly to this epidemiological shift. 2 Breast and cervical cancers are generally considered to be the most important cancers among women in the Americas, as they are among women worldwide. 3 Globally, breast cancer incidence and mortality have increased over the past 30 years, at estimated annual rates of 3.1% and 1.8%, respectively. Over the same period, cervical cancer incidence and mortality have also increased, at estimated annual rates of 0.6% and 0.46%, respectively. 4 The corresponding trends in the Americas have generally matched these global trends. 5 These increases have occurred even though effective, population-based interventions are available for the control of breast and cervical cancers and the prevention of unnecessary deaths from these cancers. For cervical cancer, these interventions include vaccination against human papillomavirus (HPV) infection, screening based on cervical cytology, visual inspection of the cervix after applying acetic acid and testing for HPV DNA, and effective treatment for precancerous lesions and invasive cancer. 6 WHO currently recommends the routine administration of HPV vaccine to girls -as part of a country's national immunization programme -if cervical cancer is a public health priority in the country and if such HPV vaccination is programmatically feasible and sustainable and appears to be cost-effective in the country. 7 If it is systematically applied with high coverage and quality assurance, cytological screening can reduce cervical cancer mortality by more than 50%. 8 For breast cancer, the disease can be detected in its early stages through breast self-examination, clinical breast examination and mammography screening. The effectiveness of these strategies has been found to vary according to the resources available and the needs of the population involved. 9 In general, however, mammography screening has led to a substantial reduction -estimated to be about 15% -in breast cancer mortality. 10 The implementation of technologies that could reduce mortality from breast and cervical cancers continues to be a challenge in resource-constrained settings such as those often seen in the Caribbean and Latin America. This is especially true where several public health priorities compete for attention.
To assess the burden posed by breast and cervical cancers in the Americas and to understand the associated public health response, we reviewed the information on these cancers provided to the Pan American Health Organization (PAHO) by the relevant National Institutes of Vital Statistics and health ministry officials. We reviewed the temporal trends in mortality from breast and cervical cancers since 2000 and the results of a recent survey on the capacity of national programmes to prevent, screen for and treat noncommunicable diseases.
Methods
We extracted data -on mortality from breast and cervical cancers -from the PAHO Regional Mortality Database, which includes deaths that have been registered in national vital registration systems and reported annually to PAHO.
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The quality of the data from each country was evaluated by Objective To understand better the current regional situation and public health response to cervical cancer and female breast cancer in the Americas. Methods Data on cervical cancer and female breast cancers in 33 countries, for the period from 2000 to the last year with available data, were extracted from the Pan American Health Organization (PAHO) Regional Mortality Database and analysed. Changes in mortality rates over the study period -in all countries except those with small populations and large fluctuations in time-series mortality data -were calculated using Poisson regression models. Information from the PAHO Country Capacity Survey on noncommunicable diseases was also analysed. Findings The Bahamas, Trinidad and Tobago and Uruguay showed relatively high rates of death from breast cancer, whereas the three highest rates of death from cervical cancer were observed in El Salvador, Nicaragua and Paraguay. Several countries -particularly Paraguay and Venezuela -have high rates of death from both types of cancer. Although mortality from cervical cancer has generally been decreasing in the Americas, decreases in mortality from breast cancer have only been observed in a few countries in the Region of the Americas. All but one of the 25 countries in the Americas included in the PAHO Country Capacity Survey reported having public health services for the screening and treatment of breast and cervical cancers. Conclusion Most countries in the Americas have the public health capacity needed to screen for -and treat -breast and cervical cancers and, therefore, the potential to reduce the burden posed by these cancers.
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verifying the integrity and consistency of the data and validating selected variables (i.e. sex, age and underlying cause of death). An algorithm to correct for under-registration and ill-defined causes was applied to the data from countries that show more than 10% under-registration, more than 10% of deaths with an ill-defined cause, or both. 12 For each of the 33 countries in WHO's Region of the Americas with complete data, we included data from 2000 to the last year with reported data. This period was used because it was when each of the countries coded mortality using the International statistical classification of diseases and related health problems, 10th revision (ICD-10).
For breast cancer mortality, we extracted all deaths attributed to "female malignant neoplasm of breast" (i.e. ICD-10 code C50). For cervical cancer mortality, we extracted all deaths attributed to "malignant neoplasm of cervix uteri" (C53), "malignant neoplasm of corpus uteri" (C54) or "malignant neoplasm of uterus, part unspecified" (C55). We applied a reallocation algorithm -as used in similar analyses on trends and geographical comparisons 13 -to reassign a proportion of the deaths coded as C55 to "malignant neoplasm of cervix uteri" (C53), based on the age-and time-specific distributions of the deaths. Eleven countries coded small proportions of their deaths among females (≤ 25% of the total number among women aged 30 years or older) as C55. For these countries -Brazil, Chile, Colombia, Costa Rica, Cuba, Mexico, Nicaragua, Panama, Suriname, Trinidad and Tobago and Venezuela -we reallocated the C55 deaths (unspecified) to C53 (cervix) or C54 (uterus), using the same ratio seen between the deaths coded C53 and those coded C54 -in the same data set -for the same country, year and age group. However, for the 13 countries that coded higher proportions of their deaths among women aged 30 years or older as C55 -Argentina, Belize, Canada, Dominican Republic, Ecuador, El Salvador, Guatemala, Guyana, Paraguay, Peru, Puerto Rico, Uruguay and the United States of America -the deaths coded C55 for each year were reallocated to C53 or C54 using the same ratio seen between the deaths coded C53 and those coded C54 in an appropriate reference country in the same year. The reference countries used were Chile for the data from Argentina, Ecuador, Paraguay, Peru and Uruguay; Mexico for the data from Belize, Canada, the Dominican Republic, El Salvador, Guatemala, Puerto Rico and the United States; and Trinidad and Tobago for the data from Guyana. The selection of the reference countries was based on the high quality of their vital statistics data, the consistently low proportions of their deaths that were coded C55, and their geographical, demographic and socioeconomic characteristics.
Age-standardized mortality rates were calculated using the world standard population.
14 For those countries that did not have small populations and did not show large fluctuations in the timeseries mortality data, annual changes in mortality rates were evaluated using Poisson regression models.
Information on the capacity of national public health programmes to deal with breast and cervical cancers was extracted -for the 25 countries in the Americas that provided the relevant data -from the PAHO Country Capacity Survey on noncommunicable diseases (S. Luciani, unpublished observations, 2013) . This survey, which was conducted in April 2012, was based on a structured questionnaire which, for each targeted country, was sent to the health ministry staff members responsible for the national programme against noncommunicable diseases.
Results
In 2007, approximately 107 000 registered deaths in the Americas were attributed to female breast cancer (n = 82 370) or cervical cancer (n = 24 526), 1 although another 12 240 deaths were reported as being from "cancer of the uterus, part unspecified" and some of these may have been from cervical cancer.
Breast cancer is the most common cause of cancer-related deaths among women in most countries in the Americas (Table 1 ). In Belize, El Salvador, Ecuador, Nicaragua, Paraguay and Peru, however, cervical cancer is the most common cause of cancer deaths among women ( Table 2) .
Within the Americas, mortality from female breast cancer is relatively high in the countries of the Southern Cone and the "English" Caribbean. According to the most recent data, the age-standardized annual rate of death from breast cancer is 22.8 deaths per 100 000 females in the Bahamas, 21.6 deaths per 100 000 females in Trinidad and Tobago and 22.0 deaths per 100 000 females in Uruguay ( Table 1 ). The lowest rates of death from female breast cancer in recent years were observed in El Salvador and Guatemala, whereas Brazil, Canada and the United States showed intermediate values (Table 1) .
Recent data on cervical cancer mortality (Table 2) show relatively high annual rates in El Salvador, Nicaragua and Paraguay -with 17.9, 19.4 and 20.5 deaths per 100 000 females, respectively -and relatively low rates in Canada, Puerto Rico and the United States -with 2.4, 3.4 and 3.1 deaths per 100 000 females, respectively.
In some countries the rate of death from female breast cancer is substantially greater than that from cervical cancer. One example is Brazil, which in 2009 recorded rates of 14.9 and 8.4 deaths per 100 000 females for breast and cervical cancer, respectively. In other countries the two types of cancer cause similar mortality. This applies to Mexico, which in 2009 recorded 9.0 deaths from breast cancer and 8.0 deaths from cervical cancer per 100 000 females. And there are still other countries where the rate of death from female breast cancer is much lower than that from cervical cancer. In Nicaragua in 2009, for example, the rate of death from female breast cancer was almost half as high as the rate of death from cervical cancer -11.1 and 19.4 deaths per 100 000 females, respectively.
Two of the countries that we investigated had relatively high rates of death from both female breast cancer and cervical cancer. One was Paraguay, with 18.5 deaths from breast cancer and 20.5 deaths from cervical cancer per 100 000 females in 2009; the other was Venezuela, with corresponding rates of 15.1 and 14.9 deaths per 100 000 in 2007 for breast and cervical cancer, respectively.
Of the 19 countries included in the analysis of temporal trends in mortality from breast and cervical cancers, four showed substantial declines in breast cancer mortality since 2000, with annual percentage changes ranging from -1.21% (95% confidence interval, CI: -1.51 to -0.92) in Argentina to -2.25% (95% CI: -2.67 to -1.83) in Canada (Table 1) . Another eight countries showed substantial increases in breast cancer mortality since 2000, with annual percentage changes as high as 3.52% (95% CI: 1.61 to 5.46) in El Salvador and 4.57% (95% CI: 1.80 to 7.42) in Trinidad and Tobago (Table 1) .
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Since 2000, mortality from cervical cancer has been decreasing in almost all of the countries included in the analysis of temporal trends, with the greatest annual percentage changes observed in Costa Rica (-6.65%; 95% CI: -8.44 to -4.82) and Panama (-5.43%; 95% CI: -7.01 to -3.83) ( Table 2) The trends for breast cancer mortality in relation to cervical cancer mortality followed three patterns: countries such as Brazil have maintained a higher rate of breast cancer mortality, whereas other countries, such as Mexico, have seen declines in cervical cancer mortality but increases in breast cancer mortality. Still others, such as Nicaragua, have maintained a higher rate of cervical cancer mortality (Fig. 1, Fig. 2 and Fig. 3 ). ASMR, age-standardized mortality rate.
National policies and plans for the prevention and treatment of cancer exist in most of the countries we investigated and public health screening services for breast and cervical cancer are reported to be in place in 24 of the 25 countries that provided data for the PAHO Country Capacity Survey (Table 3) . Cervical cancer screening is predominantly based on cytological testing in 24 countries, although 10 countries reported that they also offered testing for HPV DNA and 11 countries reported that they offered screening by visual inspection of the cervix after application of acetic acid. Although 24 countries reported that they offered free cytological screening for cervical cancer, only eight reported having free mammography-based screening services for breast cancer.
For cancer treatment, almost all of the 25 countries that provided data for the PAHO Country Capacity Survey reported the availability of chemotherapy, but eight countries, mainly in the Caribbean, reported that they had no radiotherapy available. In many countries, patients have to contribute financially to the costs of chemotherapy and -where available -radiotherapy. Although most of the countries reported having tamoxifen widely available, patients -even the poorest -were also charged for this drug. Most of the countries included in the survey reported having oral morphine available for palliative care. However, such medication was reportedly unavailable in seven of the countries, most of them in Central America.
Discussion
This brief descriptive analysis calls attention to the significant problem of breast and cervical cancers in all countries and territories of the Region of the Americas, and to the capacity that is available for the early detection and treatment of such cancers in the Region. It highlights the inequities represented by cervical cancer, which disproportionately affects women in the poorer countries, especially those with gross national incomes of less than 10 000 United States dollars per capita (Table 1 and Table 2 ). It also highlights the growing burden from breast cancer in several countries in Latin America and the Caribbean and the "double burden" of high mortality from both breast and cervical cancer faced by some of these countries.
Most of deaths from cervical cancer reported throughout the Americas were registered in Latin America or the Caribbean. This north-south divide can be seen in Appendix A (available at: http://www.paho.org/cancer/Appendix-A). The numbers of deaths from breast cancer in North America were, however, similar to the combined numbers for Latin America and the Caribbean (Appendix A). Within the countries and territories of Latin America and the Caribbean, the highest mortality rates from female breast cancer -seen in the countries of the Southern Cone -have been up to five times higher than the corresponding lowest rates -seen in Central America. Conversely, the highest rates of mortality from cervical cancer have been seen in Central America and have been up to three times higher than those recorded in the Southern Cone. These differences may be attributable to the level of socioeconomic development in each country and/or to geographical differences in access to screening, early diagnosis and treatment services. [16] [17] [18] [19] This review validates several recent reports on mortality from breast and cervical cancers in the Americas. 5, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] In general, it has revealed temporal trends similar to those reported worldwide. 4 However, several countries in the Americas have achieved important reductions in mortality from breast or cervical cancers over the last decade: Canada and the United States have achieved such reductions for breast cancer, whereas Chile, Costa Rica and Mexico have observed 25 several Latin American countries are now offering testing for HPV DNA in their national cervical cancer programmes 26 and several report capacity for mammography screening. 29 Effective screening for cervical cancer may partly explain recent declines in rates of mortality from such cancer. The continuing rise in mortality from breast cancer in several countries and territories of Latin America and the Caribbean is discouraging and probably a reflection of poor general access to health care and to a severe shortage of the resources needed to screen for such cancer.
According to some reports, in several countries in the Americas that have the capacity for screening and early detection, the main focus is still on treatment, with late-stage diagnosis and poor outcomes commonly observed. 18 Such a focus can lead to low coverages in screening for both cervical cancer 26 and breast cancer. In some countries mammography is limited to highly educated women or is unavailable to women who lack health insurance. 30 The present analysis was based on deaths registered by national authorities and reported to PAHO, with corrections to account for any under-registration of mortality. Our mortality data differ from those presented in GLOBOCAN 2008, 3 as they remain largely unchanged by estimation and prediction. There are, however, some limitations in using the mortality data reported to PAHO.
First, PAHO has no mortality data from Bolivia, Haiti, Honduras or Jamaica, so these countries could not be included in this regional analysis. Second, PAHO only had incomplete mortality data for Anguilla, the British Virgin Islands, the Cayman Islands, Dominica, the Dominican Republic, French Guiana, Guadeloupe, Guatemala, Martinique, the former Netherlands Antilles, Saint Lucia, Turks and Caicos and Uruguay -although the data that were available for the Dominican Republic, Guatemala and Uruguay were sufficient for these three countries to be included in our analysis. As no subnational data for most countries in the Americas were available in the PAHO mortality database, no within-country comparisons of mortality rates were made. There is a general need to strengthen the vital statistics systems in most countries of Latin America and the Caribbean -to permit improvements in the quality, completeness and timeliness of the data collected on mortality -and to create or strengthen population-based cancer registries.
To enable comparisons between countries and take into consideration the substantial number of deaths recorded as being from "malignant neoplasm of uterus, parts unspecified" (i.e. ICD-10 code C55) we reassigned deaths attributed to C55 to a more specific cause of either cancer of the cervix or cancer of the uterus. This reassignment was possible for most of the countries included in our analyses; the exceptions were Caribbean countries and territories that reported small numbers of deaths from cervical cancer. As countries in the Region of the Americas do not apply a reallocation algorithm in reporting their national mortalities from cervical cancer, the data presented in this paper may vary from those presented in national reports by ministries of health. By applying the reallocation procedure, we tried to accommodate the underestimation of deaths from cervical cancer, adjust for any temporal improvements in data coding over the study period and improve the validity of any between-country comparisons.
There were, however, limitations in using the procedure, particularly because there is no ideal reference population.
Low-and middle-income countries in the Americas are clearly making efforts -via screening and treatment programmes -to address the problems posed by breast and cervical cancers. In addition, by 2012 nine countries in the Region of the Americas -Argentina, Canada, Guyana, Mexico, Panama, Peru, Suriname, Trinidad and Tobago, and the United States -had introduced HPV vaccination into their national immunization programmes. 28 The inequities represented by morbidity and mortality from breast and cervical cancers need to be reduced, perhaps by the use of existing health platforms, such as maternal and reproductive health programmes, to combat these women's cancers. 35, 36 Although most countries in the Americas have some public health capacity for the control of breast and cervical cancers, the burden posed by these cancers could be reduced further by strengthening such capacity. ■ 
Резюме
Рак шейки матки и рак молочной железы у женщин в странах Америки: текущая ситуация и возможные действия Цель Лучше понять текущую ситуацию в регионе и меры в области общественного здравоохранения по выявлению и лечению рака шейки матки и рака молочной железы у женщин в странах Америки. Методы Из региональной базы данных о смертности Панамериканской организации здравоохранения (ПАОЗ) были взяты и проанализированы данные о раке шейки матки и раке молочной железы у женщин в 33 странах за период с 2000 г. по прошлый год до даты, на которую имелись данные. С использованием модели регрессии Пуассона были рассчитаны изменения в показателях смертности за период исследования для всех стран, за исключением стран с небольшим населением и большими колебаниями временных рядов данных смертности. Также была проанализирована информация, полученная в результате анализа потенциала стран ПАОЗ в области борьбы с неинфекционными заболеваниями. Результаты Относительно высокие показатели смертности от рака молочной железы были выявлены на Багамских островах, в Тринидаде и Тобаго, а также Уругвае, а три самых высоких показателя смертности от рака шейки матки наблюдались в Сальвадоре, Никарагуа и Парагвае. В ряде стран -в частности, в Парагвае и Венесуэле -наблюдается высокий уровень смертности от обоих видов рака. Хотя смертность от рака шейки матки в странах Америки в целом снижается, снижение смертности от рака молочной железы в регионе стран Америки наблюдалось лишь в нескольких странах. Все, кроме одной из 25 стран Америки, включенных в анализ потенциала стран ПАОЗ, доложили о наличии служб общественного здравоохранения для обследования и лечения рака молочной железы и рака шейки матки. Вывод Большинство стран Северной и Южной Америки имеют потенциал общественного здравоохранения, необходимый для выявления, а также лечения рака молочной железы и рака шейки матки и, следовательно, потенциал для снижения угрозы, создаваемой этими видами рака.
Resumen
Cáncer de cuello uterino y de mama en las Américas: situación actual y posibilidades de actuación Objetivo Entender mejor la situación regional actual y la respuesta por parte de la sanidad pública al cáncer de cuello uterino y de mama femenino en las Américas. Métodos A partir de la Base de datos de mortalidad regional de la Organización Panamericana de la Salud (OPS) se obtuvieron y analizaron los datos sobre el cáncer de cuello uterino y de mama femenino en 33 países desde el año 2000 hasta el último año del que se disponen datos. Los cambios en las tasas de mortalidad durante el periodo de estudio (en todos los países, excepto en aquellos con poblaciones pequeñas y grandes fluctuaciones en ciclos temporales de datos sobre la mortalidad) se calcularon mediante modelos de regresión de Poisson. Asimismo, se analizó la información del Estudio de capacidad nacional de la OPS sobre enfermedades no transmisibles. Resultados Las Bahamas, Trinidad y Tobago y Uruguay mostraron tasas relativamente altas de mortalidad por cáncer de mama, mientras que en El Salvador, Nicaragua y Paraguay se observaron los tres mayores índices de mortalidad por cáncer de cuello uterino. Las tasas de mortalidad por ambos tipos de cáncer son elevadas en varios países, especialmente en Paraguay y Venezuela. Aunque la mortalidad por cáncer de cuello uterino, por lo general, ha ido disminuyendo en las Américas, sólo en algunos países de la Región de las Américas se ha podido constatar una disminución de la mortalidad por cáncer de mama. Según los informes, todos menos uno de los 25 países del continente americano incluidos en el Estudio de capacidad nacional de la OPS disponen de servicios de salud pública destinados a la detección y al tratamiento del cáncer de mama y de cuello uterino. Conclusión La sanidad pública de la mayoría de los países de las Américas tiene capacidad suficiente para detectar y tratar el cáncer de mama y de cuello uterino y, por tanto, el potencial necesario para reducir la carga que representan estos tipos de cáncer.
